This article presents the solution of the Laplace equation using a numerical method for the electric potential in a certain region of space, knowing its behavior at the border of the region [1, 2] .
Introduction
This paper presents the solution of the Laplace equation by a numerical method known as finite differences, for electrical potentials in a certain region of space, knowing its behavior or value at the border of said region [3] .
In the same way we will proceed to graph the lines of magnetic flux that are produced in said region.
Laplace equation
The Laplace equation is used to model various problems that have to do with the potential of an unknown variable. Expression of the Laplace equation for electrical potential [4] 
The numerical solution is based on the finite difference method [6, 7] . In the two-dimensional case we treat the plate as a mesh of discrete points. Then we approximate the partial derivatives at each point of the mesh by transforming the differential equation into an algebraic equation. The central differences based on the mesh of the previous figure are [5] :
which have errors of O(∆x 2 ) and O(∆y 2 ). Now, substituting in the Laplace equation for the potential we have:
In the square mesh of the previous figure we have ∆x = ∆y. Therefore, by grouping terms we obtain the recurrence equation:
This relation, which satisfies all the interior points of the plate, is known as the Laplacian equation in differences.
Boundary conditions
It must also specify the boundary conditions at the ends of the board to obtain a unique solution. The simplest case is that where the electric potential at the border is a fixed value, this type of condition is known as a Dirichlet boundary condition. Another type of condition is the Neumann boundary condition, which has as its data the derivative at the border [6, 7] .
The first thing that must be defined is the initial point and treat the figure as a mesh of discrete points; for the figure to be treated it is considered appropriate to take the point located in the upper left corner as the point of coordinates (1, 1) to which it will be denominated as V 1 , in the same way denominations are given to each coordinate point in a schematic or sequential way; as shown in the following figure: where you can also observe the boundary conditions for each end of the plate. Next we proceed to obtain the equations corresponding to each node, by means of the equation (4):
. . .
Here 21 equations of 21 variables are completed, with which you can build a matrix system Ax = B, where A is a 21 × 21 matrix and contains the coefficients of the variables, x is the column vector of which contains the variables and B is the vector column that contains the border values. This system proposed and solved in Matlab as follows: The above code obtains the value of the potential at each point of the mesh obtained by the finite difference method: 
%I n i t i a l l y e n t e r t h e d i m e n s i o n a l data o f t h e p l a t e %t h e mesh p a r t i t i o n s

Conclusion
he finite difference method proves to be a very feasible solution alternative for the PDE, while the potential value can be observed in each of the points of the space, solving only a linear system. As could be observed in the results, although the solution is approximate, the rapidity in obtaining results is greater besides reducing the complexity of the problem. We can verify that the potentials obtained help us to identify the way in which it is distributed over the region. If a greater number of divisions had been taken, the calculation would have been much better, but also more tedious, however the results obtained were sufficient to establish the equipotential surfaces, which was the objective of this work.
